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ABSTRACT BODY: Understanding how pyroclasts disperse from volcanic plumes is a
fundamental problem of volcanology to reconstruct eruption conditions from tephra fallout
deposits. Tephra dispersion is not only a scientifically interesting but also socially and
economically important problem (e.g., the air traffic disruption caused by the 2010 Eyjafjallaokull
volcano eruption). PUFF is a tephra-tracking model developed by the University of Alaska for
the use of aviation service alert. In this model, position vector of each particle at a time step is
calculated with Lagrangian formulation using local wind velocity and terminal gravitational fallout
vector at one time step before; diffusivity due to turbulent behavior is simulated by a random
walk formulation. We applied this model to the sub-Plinian phase of the Kirishima 2011 eruption
to test the effects of simulation parameters on the features of tephra dispersion and fallout
deposits in the field. We systematically investigated the effects of two parameters of PUFF
model to tephra dispersion: vertical diffusivity and spatial resolution of wind data. Our results
show that, as the value of vertical diffusivity increases, the distribution of settled particles on
the ground surface becomes a more elongated shape in the wind direction. This effect is more
remarkable for finer particles. These results indicate that the simulation results of the diffusion
advection models in general depend on the assumed vertical diffusivity and the spatial
resolution of wind data as well as on the source condition (e.g., the release levels of particles
and grain size distribution). During the 2011 Kirishima eruption, a sub-Plinian eruption plume of
8 km high was observed by weather radars. The plume extended southeastward around the vent
(~60 km), and traveled in the higher altitudes eastward (about 900 km from the vent). The
simulation results of PUFF reconstructed these qualitative features observed in the satellite
images and the deposits near the vent; however, the migration patterns of fine particles depend
on wind data used in the simulation. We will show how the agreement between the simulations
and observations is improved by changing the value of vertical diffusivity and spatial resolution
of wind data by Japan Meteorological Agency Mesoscale Model (5 km grid) as well as those by
ERA Interim (0.75 degree grids) and NCEP/NCAR Reanalysis by NOAA (2.5 degree grids).
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